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(57) ABSTRACT 

The invention relates to a method for load control and a 
radio system. In the invention a load result describing the 
load is cell-specifically formed. The load result is formed 
either by comparing a signal strength of desired signals (23) 
and a combined total strength of interferences (13) and the 
desired signals (23) or by weighting a signal-to- interference 
ration with a bandwidth or a data transmission rate. The load 
result is compared with a threshold value of the highest load 
level allowed of a cell (1). The data transmission rate in the 
cell (1) is increased if the load result is smaller than the 
threshold value. The data transmission rate in the cell (1) is 
reduced and the establishment of new connections is 
avoided if the load result exceeds the threshold value. In 
heavy load situations a signal-to-interference objective is 
also changed in order to balance the load result. 

23 Claims, 2 Drawing Sheets 
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METHOD FOR LOAD CONTROL, AND connecting the connection to some subscriber terminals is 

RADIO SYSTEM the only possibility. Such heavy load situations, in which the 

connection quality declines below the minimum require- 

FIELD OF THE INVENTION ments and which can thus be called overload situations, 

5 are-not desired. 

The invention relates to a method for load control, the T , . e . . , . 

method being used in a radio system comprising at least one . In the interference limited radio systems it is of prunary 

base station and a subscriber terminal which communicate ™portance to keep the load sufficiently low, because oth- 

with each other by transmitting and receiving signals rep- ™ 0Win S to u fast P ower coal '° l ,be transmitters increase 

resenting desired signals and interferences. in ' heu " P ower '° me «n««num- At worst this, in turn, could 

^ , . , , , , „ , , , lu lead to the disconnecting of most radio system connections. 

The invention further relates to a method for load control, ^ ^ fa riate t0 Qandle simu i tane0 usly as 

the method being used m a digital radio system comprising ma cottons K possible . 
at least one base station and a subscriber terminal which 

communicate with each other by transmitting and receiving SUMMARY OF THE INVENTION 

signals which are desired signals and/or interferences. i< _ , . . . 

. . . An object of the present invention is to implement a 

The invention also relates to a radio system comprising at mcmod and a fadio g , ; ^ method fa which a 

least one base station and a subscriber terminal which , oa(J caQ fee ^ COBadaBd at , connection and/or ^ . 

comprise at least one transceiver and which are arranged to Uve , and , hus m 0VerlQad situations and ^ lhe 

communicate with one another by transmitting and receiving connection ^ in a normal situatiotl object of 

signals which are des.red signals and/or interferences. 20 , he invenlion is ako lQ enabl(J large ^ tnnsmis8ions using 

The invention further relates to a radio system comprising me highest possible data rate, 

at least one base station and a subscriber terminal which ^ is achieved with ^ method of me ^ forth ^ 

comprise at least one transceiver and which are arranged to (he preamble characterized by forming a combined signal 

communicate with one another by transmitting and receiving stre ngthof one or more desired signals; forming a combined 

signals which are desired signals and/or interferences. 25 ^ strength Qf ^ interferences and on£ Qr fflore desifed 

BACKGROUND OF THE INVENTION signals; forming a load result measuring the load by com- 

paring the signal strength and the total strength; comparing 

The invention is applied to interference limited cellular the load result with a threshold value, which is a predeter- 

radio systems and particularly to a CDMA system. In the 30 mined measure for the highest load level allowed, whereby, 

CDMA technique the user's narrowband data signal is when the load result and the threshold value substantially 

modulated by a spreading code, which is more wideband differ from one another, the load is balanced by changing the 

than the data signal, to a comparatively wide band. In the telecommunication rate. 

methods, bandwidths from 1 to 50 MHz have been used. The The method of the invention is further characterized by 
spreading code is conventionally formed of a long pseudo- 35 forming signal-specifically one or more desired signal-to- 
random bit sequence. The bit rate of the spreading code is interference ratios; forming a combined load result of the 
much higher than that of the data signal. In order to signals by proportioning one or more desired signal-to- 
distinguish spreading code bits from data bits and symbols, interference ratios with corresponding signal bandwidths 
they are called chips. Each user data symbol is multiplied by and data transmission rates; comparing the load result with 
the spreading code chips. Then the narrowband data signal 40 a threshold value, which is a predetermined measure for the 
spreads to the frequency band used by the spreading code. highest load level allowed, whereby, when the load result 
Each user has his/her own spreading code. Several users and the threshold result substantially differ from one 
transmit simultaneously on the same frequency band and the another, the load is balanced by changing the telecommu- 
data signals are distinguished from one another in the nication rate. 

receivers on the basis of a pseudo-random spreading code. 45 The radio system of the invention is characterized by 

The capacity of interference limited multiple access sys- comprising signal means to form a signal strength of one or 

tems such as the CDMA cellular radio system is determined more desired signals; total strength means to form a com- 

by an interference power caused by users. In such a system bined total strength for both interferences and one or more 

the subscriber terminal usually establishes a connection with desired signals; comparing means to form a load result by 

the base station to which the path loss is the smallest. The 50 comparing the signal strength and the total strength; thresh- 

base station coverage does not in all situations correspond to old means to compare the load result with a threshold value, 

the traffic need, but the load of some base stations increases which is a predetermined measure for the highest load level 

to such an extent that the connections to the subscriber allowed, and when the load result and the threshold value 

terminals can be disconnected either due to the increased substantially differ from one another on the basis of the 

interference or to the inadequacy of the shift capacity. 55 comparison, the radio system is arranged to balance the load 

It is assumed in prior art handover and power regulation by changing the telecommunication rate, 

algorithms that a connection is established with the base The radio system of the invention is further characterized 

station to which the path loss is the smallest. Such a best by comprising signal-to-interference ratio means in which 

connection principle is thus preferable, as the traffic load one or more desired signal-to-interference ratios are signal- 

towards the base station is constant or when the signal-to- 60 specifically stored; frequency band means in which infor- 

interference ratio of the most loaded base station meets the mation on a bandwidth of one or more signals is stored; data 

minimum requirement. But when the load of a base station transmission rate means which are arranged to form infor- 

increases to such an extent that the minimum requirements mation on a data transmission rate of one or more signals; 

of the connection quality cannot be met, a way is needed to multiplication means which are arranged to form a load 

balance the load. Aprior art radio system does not, however, 65 result by proportioning said desired signal-to-interference 

allow load management that balances the load, but prior art ratio with said signal bandwidth and data transmission rate; 

systems easily lead to an unstable situation, in which dis- threshold means to compare the load result with a threshold 
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value, which is a predetermined measure for the highest load desired signal (desired signals) and from a constant inter- 
result allowed, and when the load result and threshold value ference caused by other electromagnetic radiation on said 
substantially differ from one another on the basis of the frequency band and, for example, from the transceiver's 
comparison, the radio system is arranged to balance the load thermal noise. The desired signal means the received signal 
by changing the telecommunication rate 5 which is to be detected. Other signals cause interference and 
Great advantages are achieved with the method of the are thus interferences. In this way formula (2) can be 



invention. The overload situations of an interference limited converte mto mo e. 
radio system can be avoided and the load can be optimally 
controlled. In addition, unstable situations and connection 

cut-offs can be avoided at the same time as a maximum bit L _ £ — L = £ ' 



(3) 



rate can be used in relation to each situation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following the invention will be described in greater wnere 
detail with reference to examples in the accompanying 15 

drawings, in which 2 p ™>* 

FIG. 1 shows communication between two transceivers, ^ ' p +J ~* 1. when 2 "* °°* 

FIG. 2 shows a cellular radio system, ' 

FIG. 3 shows a transceiver and 2Q 

FIG. 4 shows a second transceiver solution of the inven- In formula (3) I is a total interference comprising the 

tion. receiver's noise, pilot signal interferences and the interfer- 
ence caused by other cells. P ja I depend upon each other 

DETAILED DESCRIPTION OF THE to the effect that, when transmitted powers are increased in 

PREFERRED EMBODIMENTS ^ order to enlarge power P ra , several parts of interference I 

The method of the invention can be applied to interfer- al ?° increase as the signals of P interfere, for example 

ence limited radio systems such as a CDMAsystem without Wlth lhe neighbouring cell in which the powers to be used 

restricting thereto are increase< *- Formula (3) shows that irrespective of how 

* . . , high the strength of the received signal 
Let us now examine in more detail the theoretical basis of 

the invention. In the CDMAsystem a signal-to-interference 30 

ratio SIR can be determined for each connection i as follows: Zj / " r - i 

t*rxi (1) 

SIR' — P ■ ■ 

Sfln '' P int , i ' grows, the left side of formula (2) stays smaller than 1. The 

35 results of formula (3) are directly valid at an antenna but the 
results have to be proportioned to the efficiency of interfer- 

where i is a connection index, P^ , is a combined strength ence cancellation when IC or MUD (Interference 

for a received desired signal and an interfering signal, P^ „ Cancellation, Multi-User Detection) methods are used in 

is a total interference strength and gam ? gai „ t , is defined reception, as interference cancellation reduces the mutual 

40 interference of the signals. If, for example, the MUD method 
reduces interference to a fifth, the limit value becomes 
fivefold, or 5. Based on this information the solutions of the 
invention can be implemented. The closer the value 1 the 

where BW is a bandwidth and DS is a data transmission rate. result of formula (2) is, the higher the load L of the receiver 

Each signal is both a possible desired signal and an inter- 45 is. It is not worthwhile to let the load L grow too high, 

fering signal, since the signals interfere with one another. A instead it should be aimed to keep the load L sufficiently 

signal strength is preferably measured as a signal power below the threshold value result 1. 

without restricting thereto, since the solution of the inven- Let us now examine in greater detail the method of the 

tion also operates by applying another parameter describing invention utilizing FIGS. 1 and 2. The situation in FIG. 1 

the signal strength. The data transmission rate DS is 50 comprises transceivers 10 and 11, a bi-directional commu- 

measured, for example, as bits per second. The bandwidth nication with a desired signal 12 and interferences 13. The 

BW is the bandwidth the receiver employs for a radio- transceiver 10 is, for example, a base station and the 

frequency signal. What is meant by a connection is the transceiver 11 is a subscriber terminal. When the subscriber 

connection between a subscriber terminal and a base station, terminal 11 transmits 10 its own signal 12, or the desired 

the connection usually being established for a call or a data 55 signal, to the base station 10, the base station 10 receives the 

transmission. In a typical radio system the subscriber ter- desired signal 12, but simultaneously the base station 10 

minal is preferably a mobile phone. receives the interferences 13, which interfere with the detec- 

When ? gain t in formula (1) is divided into the left side of lion of the desired signal 12. In order to improve the quality 

the formula and a sum of a signal and an interference of all of the desired signal 12 and to ensure the detection, the base 

connections i is formed, and 60 station 10 transmits a command to the subscriber terminal 11 

concerning the change of the data transmission rate. As the 

sir. p n . (2) interferences 13 interfere with the connection 12 the com- 

L = 4- 1 Pgain,i = Z*i Tj^l ' mand preferably comprises information on reducing the data 

transmission rate. After acknowledging the command both 

65 the base station 10 and the subscriber terminal 11 use the 

is obtained, where L is a load. In the CDMA system a total reduced data transmission rate, which improve the interfer- 

interference is formed from other signals than precisely the ence tolerance of both receivers 10 and 11. 



BW 
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The method of the invention thus operates in more general 
terms as follows. Asignal strength P w of one or more desired 
signals 12 is formed and similarly a combined total strength 
P ra +1 of the interferences 13 and the de sired signal 12 is 
also formed. By comparing the signal strength P w to the total 5 
strength P w +1, whereby a load result L is formed, and by 
further comparing the load result thus formed to a prede- 
termined threshold value K n or to the load goal, measures 
are taken, if required, to balance the load. The comparison 
can be performed, for example, by dividing or calculating 10 
the difference. If the load L is substantially more than what 
is allowed according to the threshold value K,, or in accor- 
dance with formula (3) 

where K, is a predetermined threshold value, the load L is 20 
reduced preferably by decreasing the data transmission rate 
of the desired signal. If again the load L is substantially less 
than what is allowed by the threshold value K„ or according 
to formula (3) 

25 
30 

the data transmission rate of the desired signal 12, or 
generally of any signal, can be increased. Thus, according to 
the method of the invention, which can particularly be 
applied to the base station, the load L is kept constant. 

FIG. 2 illustrates the solution of the invention in a cellular 35 
radio system. The cellular radio system comprises cells 1 
and 2. The cell 1 comprises a base station 20 and subscriber 
terminals 21 and 22. The subscriber terminals 21 and 22 are 
preferably mobile phones. The subscriber terminals 21 com- 
municate with the base station 20 in the cell 1 The subscriber 40 
terminal 22 does not communicate with anything in the 
situation of this example. The desired signals of the cell 1 are 
signals 23 as they represent traffic within the cell 1. The 
same signals 23 also represent interference within the cell as 
the desired signals 23 interfere with one another. Signals of 45 
other cells arrive at the cell 1 from outside, the signals being 
interferences 13 in the cell 1. In the cell 1 interferences I are 
also represented by other electromagnetic radiation on the 
frequency band of the desired signals interfering with the 
desired signals 23 and by the noise of the receiver. In the 50 
method of the invention the relations between the interfer- 
ences 13 and 23 and the desired signals 23 are to be kept in 
balance and the threshold value K f of the relation between 
the interferences 13 and the desired signals 23 is to be 
predetermined, on the basis of which threshold value the 55 
data transmission rate of the desired signals is either 
increased or reduced. Then the load L of the receiver 
increases or decreases. In the cell 1 the combined signal 
strength P rx of the desired signals 23 is summed or otherwise 
correspondingly formed. Furthermore, the combined total 60 
strength P w +1 of the interferences 13 and the desired signals 
23 is similarly formed. By comparing the signal strength Pri 
to the total strength P^ +1, whereby the load result L is 
obtained, and by further comparing the load result L thus 
formed to the predetermined threshold value k measures are 65 
taken, if required, in the cell 1 to balance the load L. The 
comparison can be performed, for example, by dividing or 
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calculating the difference. If the load L substantially exceeds 
what is allowed according to the threshold value K, in 
accordance with formula (4), the effect of the interferences 
13 and 23 on the desired signals 23 of the cell is reduced 
preferably by decreasing the data transmission rate of the 
desired signals 23. At this time new connections are not 
preferably established either, before the load situation has 
changed in such a way that there is less load L than what is 
allowed according to the threshold value K„ since the new 
connections would further increase the load. 

If again the load L is substantially less than what is 
allowed according to the threshold value K r in accordance 
with formula (5), the data transmission rate of the desired 
signals 23 can be increased. The relation between the 
strengths P^ of the desired signals 23 and the combined 
strengths P^ +1 of both the interferences 13 and the desired 
signals 23 is aimed to keep constantly stable in the cell 1. 

In the second method of the invention the effect of the 
data transmission rate change on the load Lean more clearly 
be concluded. In this method a signal-to-interfcrence ratio 
SIR, of each connection i is given a connection-specific 
desired value SIR,. f in formula (3) and in order to calculate 
the load L it is proportioned by the bandwidth BW and the 
data transmission rate DS. Thus, the aim is to keep formula 
(6) continuously valid for the connections 

ZSIRi , (6) 

where 1-e is a load objective, or a threshold value load K,,. 
The load situation is most preferable when the load L 
corresponds to the desired threshold value K„ whereby L 
=K r The signal-to-interference ratio SIR^ is preferably 
formed using filtering to the effect that it is a moving average 
value of the measured signal-to-interference ratios SIR, for 
example, a mean. Since SIR, , changes slowly, by changing 
the data transmission rate in a variable V gain i the load L also 
changes in an easily predictable way. The parameter e can be 
constant or variable and its value should be between FIGS. 
0 and 1. Typically the value of the parameter e can be, for 
example, 0.5. The value of the desired signal-to-interference 
ratio SIR; , thus depends on the connection i and the cell and 
therefore the value of SIR, V has to be adapted according to 
the situation. For example, the base station preferably 
measures, when operating, the signal-to-interference ratios 
SIR repeatedly. Then the load result L is regularly formed, 
for example, at 20 ms intervals. A bit-crror-rate BER, a 
signal-to-noise ratio S/N or equivalent can be used as a 
measure of the signal-to-interference ratio SIR in the solu- 
tion of the invention. 

The strengths of the signals and interferences can be 
determined in the method of the invention from the signals* 
instantaneous or long-term statistical effective values or 
from other equivalent values. In the method of the invention 
the data transmission rate is reduced preferably in the 
connections that have the highest energy per transmitted 
symbol, or usually per bit. This facilitates the detection in 
difficult circumstances. The data transmission rate is, in turn, 
increased cell -specifically preferably in the connections that 
have the smallest energy per transmitted symbol, or usually 
per bit. Thus, an optimally fast data transmission rate is 
obtained in respect of the interferences. 

As SIR,- , also represents, for example, in formula (6) a 
signal interference objective aimed at, in addition to chang- 
ing the data transmission rate in the method of the invention 
the load can be balanced also by changing the signal-to- 
interference ratio SIR,- objective. Such an operation is 
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advantageous, for example, in heavily loaded circumstances, typically comprises signals from various transmitters which 
when more interference has to be accepted than usually. function as sources for both the desired signals 23 and the 
In addition to changing the data transmission rate and the interferences 13. The combined signal combination of the 
signal-to-interference ratio objectives, the establishment of interferences 13 and the desired signals 23 propagates from 
new connections is also controlled in the inventive method. 5 the antenna 40 to the pre-processing means 41 comprising, 
Then a new connection to be established particularly for example, radio frequency means and a filter (not shown 
increases the load of the base station, hence the new con- in the Figure). The radio frequency means and the filter 
nection is allowed to be established in the method of the calculate the frequency of the received signal combination 
invention only if the load L remains smaller than the highest preferably for the intermediate frequency. The signal corn- 
possible load. 10 bination can also be handled by the pre-processing means 41 
Let us now examine in more detail the establishment of analogically and/or digitally. The post-processing means 42 
the new connection in an up-link direction in a typical radio comprise signal processing means which are needed, for 
system. The base station calculates an up-link load Lousing example, at the base station of the radio system, but the 
formula (6). The base station also calculates an estimated function or structure of the post-processing means 42 is not 
load situation h neyvup for the new connection 15 important in terms of the invention. 

The substantial structures concerning the invention are 

SfR,^ (7) means 43-45 which implement the method of the invention. 

Urw tUp - Up + Dsi *-~r. A combined signal strength 50 of the desired signals 23 of 

the cell 1 is formed in the signal means 43. A total strength 

~- , t t . , ii. t - , ,i 20 51 of both the desired signals and the interferences 13 is 

The base station also calculates continuously, regularly or c , . iL . 4 , t ° AA „ 

, , . , j , . • i • formed in the total strength means 44. By proportioning the 

irregularly a standard deviation, a variance or equivalent . ... 1 , i . . 

.j r *u i j t l* u \t* u r ■ .1. strengths to one another to a load result 52 in the means 45 

std, of the load L, which it utilizes when forming the , , & 1t t - • j *t_ t. u 

threshold value K, of the load. The threshold value K, of the an f bv «> m P arin g th f result » »° • predetermined threshold 

, j. Ct , i ■ a ' c i /a\ j/c\l . *l «• * value 53 in threshold means 46, the threshold means 46 can 

load is of the same kind in formulas (4) and (5) but the effect . c 4 . , , . . , 

of uncontrolled new connections on the load situation is 25 mfor . m COa «°} ^ans 47 whether a change in data trans- 

preferably also taken into account. If an estimated load missi0n rate 15 needrf^e control means 47 transmit if 

L_ up is smaller than a threshold value K, a connection can "^sary. m connect™ with the change command of the 

beTstablished. Otherwise a new connection is not estab- ? a,a .tr^^ion.rate to other parties involved (subsenber 

hshed. In other words, when formula (8) is valid the con- , n e ™^ als ) % transferring the change command to a modu- 

. + . r . , w 30 lator 48 and onwards to the antenna 40. lhe control means 

nection is established: , , . , ... . . . , 

47 can also change the transmitter s transmission rate by 

L /Kftvwp< K ( =i- t -M * stdt+margb^, (8) controlling the transmission modulator 48 to the effect that 

the data transmission rate changes. Using means 54 and 55 
where M is a freely chosen parameter (typically M «5) and the magnitude of a threshold value 53 is changed according 
margins, is a handover parameter (typically 0.05 when 35 to the method of the invention. Means 40, 41, 42, 43, 44, 48 
handover is performed, 0 for a new beginning connection), and 64 are conventionally located at the subscriber terminal 
which is meant to prioritize a new handover connection. The or the base station. Means 45 and 60 are usually located at 
load of uncontrolled connections can be taken into account the base station and means 46, 47, 53, 54 and 55 are usually 
by reducing the threshold value K, by an amount based on located at the base station or the base station controller, 
standard deviation std L , and thus aiming to leave reserve 40 However, the location is un-essential for the invention, 
space for a new connection. FIG. 4 shows a block diagram which implements the 
In a down- link direction the establishment of a connection solution of the invention somewhat differently than the 
is controlled similarly as in the up-link direction. If the solution in FIG. 3. The solution comprises an antenna 40, 
estimated load up is smaller than the threshold value K n preprocessing means 41, post-processing means 42, signal - 
the connection can be established. Otherwise a new connec- 45 to-interference ratio means 60, frequency band means 61, 
tion is not established. In other words, when formula (8) is data transmission rate means 62, multiplication means 63, 
valid the connection is established. In addition, the total measuring means for total signal strength 64, threshold 
strength V tot of the signal transmitted by the base station means 46, control means 47, transmission means 48 and 
preferably has to be smaller than the threshold value of threshold value means 53 in which a threshold value is 
the strength. The total value P tot of the strength comprises at 50 stored. The solution functions in other respects substantially 
least a real desired signal strength P s and preferably also a similarly as the solution in FIG. 3, but regarding the means 
pilot signal strength V p associated with the desired signal. In 60-63 the function is different. The signal-lo-interference 
formula mode this can be shown as follows: P^P^+Pp-P,^. ratio means 60 forms a signal-to-interference ratio 70 being 
The strengths of the desired signal and the pilot signal are the objective and applicable to the operational circum- 
preferably effective values. 55 stances. The signal-to-interference ratio 70 is signalled 
k FIG. 3 illustrates the solution of the invention which can onwards to means 54 and 63. The frequency band means 61 
preferably be located at the base station and the base station possesses information on a bandwidth BW 71 used. The 
controller of the radio system. The transceiver comprises an signal bandwidth is typically predetermined. Information on 
antenna 40, signal pre-processing means 41, post-processing a signal data transmission DS 72 is formed, or it is stored in 
means 42, signal means 43, total strength means 44, com- 60 the means 62. The data transmission rate is typically pre- 
paring means 45, threshold means 46, control means 47, determined but can also be detected from the signal by 
transmission means 48, threshold value means 53, in which measuring in the data transmission rate means 62. In the 
a threshold value is stored, means 54 to calculate standard multiplication means 63 the signal-to-interference ratio 70 is 
deviation, means 55 to prioritize the subscriber terminal proportioned, for example, in accordance with formula (2) 
performing handover, signal-to-interference ratio means 60 65 by the bandwidth 71 (BW) and the data transmission rate 72 
and measuring means for total signal strength 64. The (DS) to a load result 52 and by comparing the result 52 with 
radio-frequency transmission received by the antenna 40 the pre-determined threshold value 53 in the threshold 
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I means 46, the threshold means 46 can inform the control 
means 47 whether the data transmission needs to be 
changed. Using means 54 and 55 the magnitude of the 
threshold value 53 is changed according to the method of the 
invention. In a conventional solution means 40, 41, 42, 47, 5 
48, 60 and 64 are located at the subscriber terminal or the 
base station. Means 46, 53, 54, 55 and 63 are located at the 
base station and/or the base station controller. The location 
of means 61 and 62 can in a conventional solution vary, and 
be at the subscriber terminal, the base station and the base JQ 
\j station controller. However, the location is not essential for 
the invention. 

The solutions of the invention can be implemented par- 
ticularly regarding digital signal processing, for example, 
with ASIC or VLSI circuits. The functions to be performed 
are preferably implemented as programs based on micro- 15 
processor technology. 

Even though the invention has above been described with 
reference to the example of the accompanying drawings, it 
is obvious that the invention is not restricted to it but can be 
modified in various ways within the scope of the inventive 20 
idea disclosed in the attached claims. 

What is claimed is: 

1. A method for load control, the method being used in a 
digital radio system comprising at least one base station (20) 
and a subscriber terminal (21 and 22) which communicate 25 
with each other by transmitting and receiving signals which 
are desired signals (23) and/or interferences (23, 13), char- 
acterized by 

forming signal -specifically one or more desired signal-to 
interference ratios (70); 

forming a combined load result (52) of the signals by 
proportioning one or more desired signal-to- 
interference ratios (70) with corresponding signal 
bandwidths (71) and data transmission rates (72); ^ 

comparing the load result (52) with a threshold value (53), 
which is a predetermined measure for the highest load 
level allowed, whereby, when the load result (52) and 
the threshold value (53) substantially differ from one 
another; 40 

the load is balanced by changing the telecommunication 
rate. 

2. A method as claimed in claim 1, characterized by 
balancing the load by changing one or more telecommuni- 
cation rates and/or signal-to-interference ratios. 45 

3. A method as claimed in claim 1, characterized by 
forming one or more desired signal-to-interference ratios 
(70) as a moving average value from the measured signal- 
to-interference ratios. 

4. A method as claimed in claim 1 characterized by 50 
reducing the data transmission rate when the load result (52) 

is substantially higher than the threshold value (53); or 
increasing the data transmission rate when the load result 

(52) is substantially smaller than the threshold value 

(53) . 55 

5. A method as claimed in claim 1, characterized by, when 
the signals comprise digital symbols, 

reducing the data transmission rate in the connections 
having the highest energy per symbol, and 

increasing the data transmission rate in the connections 60 
having the smallest energy per symbol. 

6. A method as claimed in claim 1, characterized by, 
avoiding the establishment of new connections when the 
load result (52) is substantially higher than what is allowed 
according to the threshold value (53) until the load result 65 

(52) is again substantially smaller than the threshold value 

(53) . 
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7. A method as claimed in claim 6, characterized by 
forming the load result (52) repeatedly and by 

reducing the threshold value (53) by a value based on a 
mean deviation (54) of the previous load results (52) 
when the load result (52) is compared with the thresh- 
old value (53). 

8. A method according to claim 6, characterized by 
prioritizing a connection performing handover by adding a 
handover parameter (55) to the threshold value (53). 

9. A method as claimed in claim 6, characterized in that 
a base station (20) comprises measuring means for total 
signal strength (64) whereby 

the establishment of a new connection is avoided if the 
combined strength of a desired signal (23, 24) and a 
pilot signal is higher than a predetermined minimum. 

10. A method as claimed in claim 1, characterized in that 
when the radio system comprises cells (1) the telecommu- 
nication rates are increased or reduced in the area of each 
cell (1) irrespective of one another. 

11. A radio system as claimed in claim 10, characterized 
in that when the signals comprise digital symbols, 

the radio system is arranged to reduce the data transmis- 
sion rates particularly in the connections having the 
highest energy per symbol, and that 

the radio system is arranged to increase the data trans- 
mission rate particularly in the connections having the 
smallest energy per symbol. 

12. A radio system as claimed in claim 10, characterized 
by the radio system being arranged to avoid the establish- 
ment of new connections before the load result (52) is again 
substantially smaller than the threshold value. (53). 

13. A radio system as claimed in claim 10, characterized 
in that when the radio system comprises cells (1) the radio 
system is arranged to increase or reduce the data transmis- 
sion rate separately in the area of each cell (1). 

14. A radio system comprising at least one base station 
(20) and a subscriber terminal (21 and 22) which comprise 
at least one transceiver and which are arranged to commu- 
nicate with one another by transmitting and receiving signals 
which are desired signals (23) and/or interferences (23, 13), 
characterized by comprising 

signal-to-interference ratio means (60) in which one or 
more desired signal-to-interference ratios (70) are 
signal-specifically stored; 

frequency means (61) in which information on a band- 
width (71) of one or more signals is stored; 

data transmission rate means (62) which are arranged to 
form information on a data transmission rate (72) of 
one or more signals; 

multiplication means (63) which are arranged to form a 
load result (52) by proporting said desired signal-to- 
interference ratio (70) with said signal bandwidth (71) 
and data transmission rate (72); 

threshold means (46) to compare the load result (52) with 
a threshold value (53), which is a predetermined mea- 
sure for the highest load result allowed, and 

when the load result (52) and threshold value (53) sub- 
stantially differ from one another on the basis of the 
comparison, the ration system is arranged to balance 
the load by changing the telecommunication rate. 

15. A radio system as claimed in claim 14, characterized 
by the radio system being arranged to balance the load by 
changing the telecommunication rate and/or the signal-to- 
interference ratio when the load result (52) and the threshold 
value (53) substantially differ from one another on the basis 
of the comparison. 
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16. A radio system as claimed in claim 14, characterized 
by the data transmission rate means (62) being arranged to 
form one or more desired signal-to-interference ratios (70) 
as a moving average value from the measured signal-to- 
interference ratios. 5 

17. A radio system as claimed in claim 14, characterized 
by being arranged 

to reduce the data transmission rate when the load result 
(52) is higher than the threshold value (53); or 

to increase the data transmission rate when the load result 10 
(52) is smaller than the threshold value (53). 

18. A radio system as claimed in claim 17, characterized 
in that the load result (52) is continuously formed and 

the threshold value (53) is reduced by a value based on the 
mean deviation of the previous load results (52) when 
the load result (52) is compared with the threshold 
value (53). 

19. A radio system as claimed in claim 17, characterized 
by being arranged to prioritize a connection performing 2Q 
handover by adding a handover parameter (55) to the 
threshold value (53). 

20. A radio system as claimed in claim 17, characterized 
in that when a base station (20) comprises a measuring 
means for total signal strength (64) 
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the radio system is arranged to avoid the establishment of 
a new connection if the combined strength of a desired 
signal (23) and a pilot signal is higher than a predeter- 
mined minimum. 

21. A radio system as claimed in claim 14, characterized 
in that when the signals comprise digital symbols, 

the radio system is arranged to reduce the data transmis- 
sion rates particularly in the connections having the 
highest energy per symbol, and that 

the radio system is arranged to increase the data trans- 
mission rate particularly in the connections having the 
smallest energy per symbol. 

22. A radio system as claimed in claim 14, characterized 
by the radio system being arranged to avoid the establish- 
ment of new connections before the load result (52) is again 
substantially smaller than the threshold value. (53). 

23. A radio system as claimed in claim 14, characterized 
in that when the radio system comprises cells (1) the radio 
system is arranged to increase or reduce the data transmis- 
sion rate separately in the area of each cell (1). 

* * * * * 
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